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What is Claimed is : 

1 . A method for measuring the 



agglomerative state of asphaltenes in oil 



containing asphaltenes, comprising applyi^ig to the oil a signal of acoustic energy, 
thereby scattering at least part of the energy; detecting the scattered acoustic energy 
over a selected frequency range; resolving the magnitude of the detected scattered 
acoustic energy at selected frequencies within the selected frequency range; and 
determining the agglomerative state of the asphaltenes. 

2. A method as set forth in claim 1 wherein the selected frequencies 
within the selected frequency range comprise at least three different frequencies. 

3. A method as set forth in claim 1 wherein the selected frequencies 
\vithin the selected frequency range comprise at least fifteen different frequencies. 

4. A method as set forth in claim 1 wherein the steps are carried out 
without diluting the hydrocarbon liquid. 

5. A method as set forth in claim 4 wherein the steps of the method are 
carried out substantially instantaneously. 

6. A method as set forth in claim 5, wherein the detected scattered 
acoustic energy is back-scattered acoustic energy. 



7. A method as set forth 



in claim 6, wherein the selected frequency range 



is from about 0.1 MHz to about 20 JlHz 



8. A method as set forth 
is from about 0.1 MHz to about 200 

9. A method as set forth 



in claim 7, wherein the selected frequency range 
MHz. 

in claim 8, wherein the selected frequency range 
is from about 14 MHz to about 20 J|lHz. 

10. A method as set forth in claim 1, wherein the detecting is carried out 
by at least one sensor which sensor is incorporated in a signal input probe. 

11. A method as set forth in claim 1, wherein the detecting is carried out 
by at least one sensor which sensor is separate from a signal input probe. 

12. A method as set forth in claim 11, wherein the signal input probe and 
the sensor are located so that the signal direction of the probe intersects the signal 
direction of the sensor at an angle of less than about 90°. 
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13. A method as set forth in claim 12, wherein the signal input probe and 
the sensor are located so that the signal direction of the probe intersects the signal 
direction of the sensor at an angle of less than about 60**. 

14. A method as set forth in claim 13, wherein the signal input probe and 
the sensor are located so that the signal direction of the probe intersects the signal 
direction of the sensor at an angle of less than about 45®. 

15. A method as set forth in claim 1 , wherein the signal of acoustic energy 
is applied as a pulse and the step of resolving the magnitude of the detected scattered 



acoustic energy at selected frequencies 



ithin the selected frequency range comprises 



gating the detected scattered acoustic energy to that part of the detected energy 



comprises detecting the magnitude of the 
within the selected frequency range. 

17. A method as set forth in c 



transforming the detected scattered energy 



emanating from a focal region and Fourie r 
into a magnitude vs. frequency format. 

16. A method as set forth in claim 1 , wherein the signal of acoustic energy 
is applied as a tone-burst and the step of nssolving the magnitude of the detected 
scattered acoustic energy at selected frequ mcies within the selected frequency range 



cattered energy at selected frequencies 



i im 1, wherein determining the 



agglomerative state of asphaltene particles laving a size distribution is effected by 
comparing the size distribution of the asphs Jtene particles scattering acoiistic energy 
within the selected frequency range with a ; tandard. 

18. A method as set forth in claim 17, wherein the standard is a sample of 
own particle size. 

19. A method as set forth in claim 17, wherein the standard is a model of 
particle size based on scattering theory. 

20. A method as set forth in claim 1, wherein the oil containing 
asphaltenes is in a process flow stream and the signal of acoustic energy is applied to 
the oil in the process flow stream, 

21. A method for measuring the agglomerative state of asphaltenes in an 
oil containing asphaltenes comprising: I 

a. removing a sample of the oiU and without diluting the oil; 
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b. applying to the oil a sigral of acoustic energy, thereby scattering at least 
5 part of the energy; 

c. detecting the magnitude of the scattered acoustic energy over a selected 
frequency range; 

d. resolving the magnitude of the detected scattered acoustic energy at 
selected increments within the selected frequency range; 

10 e. deriving firom such resol ition a distribution of the relative size of 

asphaltene particles scattering acoustic; energy within the selected frequency range; 
and 

f. determining the agglomerative state of the asphaltene particles. 
22. A method asSn claim 20, having the additional step of retuming the 
undiluted oil sample. 
VxA Jio. A method as in clami 20, wherein the method is carried out in a 

benchtscale device. 

24. A method for controlling tHe agglomeration of asphaltenes in oil 
which comprises applying a signal of acoustic energy to the oil, thereby scattering at 



least a part of the energy; detecting the sea 




tered energy over a selected frequency 



range; resolving the magnitude of the detected scattered energy at selected increments 
within the selected frequency range; comp iring the resolved detected scattered energy 
with a standard; and acting to control the number of particles having a particle size 
corresponding to the selected incremental requencies. 

25. A method as set forth in claim 24, wherein the frequency range 
selected for detecting scattered acoustic energy is limited to a frequency range of 
acoustic energy scattered by the agglomerated asphaltene particles characteristic of 
the oil. 

26. A method as set forth in cl aim 24, wherein the selected frequency 
range is from about 14 MHz to about 20 MHz. 
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